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• OVERVIEW
• AN INTERACTIVE WEB ACCESSIBLE GAMMA-SPECTRUM 

SIMULATION
• INTERACTIVE, WEB-BASED DOSIMETRY AND SHIELDING 

CALCULATIONS WITH NUCLEONICA
• RANGE AND STOPPING POWER CALCULATIONS IN 

NUCLEONICA
• NUCLEONICA – SOFTWARE DESIGN PATTERNS
• NUCLEONICA SCRIPTING
• THE KARLSRUHE NUCLIDE CHART: An educational tool 

for the nuclear science community
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Nucleonica…
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Nucleonica Architecture & Logical Structure…
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Networking centre…Knowledge centre…

Data centre… Nuclear science portal …
Applications centre…
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Nuclear science applications…



JRC Karlsruhe on 16 January 2008 – NESTet 2008 8



JRC Karlsruhe on 16 January 2008 – NESTet 2008 9

My Community/My Profile…
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WEB-BASED DOSIMETRY AND SHIELDING 
CALCULATIONS IN NUCLEONICA 
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Dosimetry and Shielding in Nucleonica

The intuitive interface of the Dosimetry and Shielding module 
allows quick and accurate calculations and has been 
specifically designed to be suitable for use by professionals 
and students in the nuclear science and technology field.

The dose rate is calculated using the point source kernel
approach and is given by:
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Source:

Source strength:
Shielding material

Options/Modes 
of operation
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Source 
selection

Mixtures:
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Options and operation modes:
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Wiki-based                
On-line Help
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Scripting 
language
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Dosimetry and Shielding in Nucleonica

The Dosimetry and Shielding is:
A versatile tool for quick and accurate dosimetry and shielding calculations.
It allows the user to calculate gamma dose rates from point sources of single 
nuclide and mixtures, through a choice of 10 different shield materials. Over 3000 
nuclides with more than 53000 gamma lines are available in the database. 
The intuitive interface allows quick and accurate calculations and has been 
specifically designed to be suitable for use by professionals and students in 
nuclear science and technology.
Complete implementation in the Nucleonica framework (with Wiki/Help), and can 
be used within the scripting language.
Continuously under development (more shielding material, multiple screens, 
volumetric sources…)

CONCLUSIONS
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RANGE AND STOPPING POWER 
CALCULATIONS IN NUCLEONICA
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Aurora Borealis: interaction of electrons with 
oxygen and molecular nitrogen.

Čerenkov radiation: is radiation emitted when a charged 
particle) passes through matter at a speed greater than the 
speed of light in that medium. The characteristic "blue glow" of
nuclear reactors is due to Čerenkov radiation.

Proton therapy: (used in treatment 
of tumours): 230 MeV p can penetrate 
in 32 cm tissue

wide application area: ion implantation, fundamental particle physics, nuclear 
physics, radiation damage, radiology, Rutherford backscattering spectroscopy, and 
plasma-first wall interaction in a nuclear-fusion reactor
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Target: Mono-elements:

Target: Pre-Defined Compounds:

Wiki Help:Projectile:

Target: User-Defined Compounds:

Main Interface:
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Results:
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Wiki Help:
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ProjRange(); massthickness();rangeResult

StragLong(); StragLat(); etc.

OriginGraphRange()

AddCompound()

OriginConfigureSP()

OriginGraphSP()

OriginConfigureRange()

CalculatePredefinedCompound
()

CalculateCompound()

CalculateMono()range
Main MethodsClasses

Range Calculations with Nucleonica Scripting

Case Study: The isotope pair 230U/226Th as a candidate for 
targeted alpha therapy - optimization of 230U production

The production dynamics of 
230Pa and 230U during 50 h 
proton activation of the Th foil

The 35-day-dynamics of 230U 
accumulation in the decay of 230Pa

Scripting language:
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CONCLUSIONS
• The RANGE module:
• provides a user-friendly interface for quick and accurate calculations on the range 

and stopping powers of charged particles. 
• can calculate SP and Range for electrons, positrons, protons, alphas, muons and 

heavy ions in a variety of different natural elements, pre-defined and user-defined 
compounds.

• Test results show agreements of less than 5% for protons and alphas, less than 
10% for electrons and positrons, and less than 7% for muons for the total stopping 
powers and the CSDA Ranges. The Range module uses SRIM for heavy particles 
with a known accuracy of less than 5%.

• give freedom to the user for selecting the energy and stopping power units.
• provides high quality graphs for SP and Range.
• can be used in the Nucleonica scripting language.
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Highlight:
webKORIGEN
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webGraphics…

The Nucleonica webGraphics Features:

• No need to buy expensive commercial software

• Easy to use

• Delivers publication quality scientific graphs

• Variety of formats available (gif, jpg, emf, eps, png, svg)

• Graphics configuration can be stored for future use

• Available at any time from any location

• Under constant further development
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• Keep informed with the latest news on nuclear issues 

• Use internationally evaluated nuclear data in your work 

• Extensive range of nuclear science applications 

• Manage all your data in a single browser-based system and 
keep track of your recent activities 

• Prepare a lecture or a training course with Nucleonica materials 
(graphics. etc.) 

• Prepare publication quality scientific graphs 

• Stay in contact with your colleagues from previous employment, 
workshops or conferences 

• Meet scientists from your areas of interest and build up an 
international contact list and represent yourself and your 
Institute/Organisation in the international science community

Conclusions: Key Advantages of Nucleonica
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Thanks!
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